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(57)Abstract: 

PROBLEM TO BE SOLVED: To compensate for the 
wavelength dispersion and the nonlinearity and to attain the 
transmission of a long distance by controlling the chirp 
parameter to decrease the code errors of detected electric 
signals. 

SOLUTION: A 1st end office device 2 has an optical 
transmitter 8, which transmits the optical signals having the 
chirping that is decided by a chirp parameter to an optical \ 
fiber transmission line 6 via its 1st terminal 6A and a control | 
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unit 10, which controls the chirp parameter of the 
transmitter 8 based on a control signal CS. Meanwhile, a 
2nd end office device 4 has an optical receiver 12, which 
converts the electric signals transmitted via the line 6 into 
the electric signals and a monitor unit 14 which detects the 
code errors of electric signals, which are outputted from the 
receiver 12. Then a receiving unit 18 of the device 2 
produces the signal CS that is supplied to the unit 10 to 
decrease the code errors detected by the unit 14, for 
example. Thus, the chirp parameter is controlled. 
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2 2MFEC73-/3 2&ffl^XW-*R9©ffTIE& 
fToXl>SC9X, fcfyhx^-U-h (BER) 

fSo MAHT, 'J-KVDty (Reed-Solom 
on) & J ^*m\^tzm')fJ]E*fto :tCJ:ot, Tcft 
^§-CDB ERA 5 1 0" 3 , 1 0~ 4 RXf 1 0~ 5 T&S*§<&t::* 
n^niTjE»©BER* 10' 5 , 1 0~ 13 1 0' 21 

[b 6 6 4] ^7 ti3t-7 7 -f leasee 4: itttits 

3 r-f A^^tScftttSr^-r^^^-e* 50 
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-5c &8l(±7>ifc (ps/nm/km) . tttttittS (jez 
m) $:SttV^o 

[0 0 6 5] *7 7>f^fii8B6i: lT-ftMO'>v 
m-K7r^A (SMF) ftjfl^fc*^ -£<7>^t> 

cofi£:4:So *7r-f^e36BS6i:L-rSMF*fflv^ 
»£n #«^©»fittSMFK:fc^X*fiS**#** 
1. 5 0- 1. 6 0x/m) 

5££nS£>X. *0*«#^»tTtt«trft«»ft«« 
4:* So 

[0 0 6 6] 4 Afiajgg 6 4: Lt»ftv'7 h7 7 

-f A (DSF) £/3V^c*§£-. *©*#ftafcfi««Ha 

i. 5 5 */mxabs 0 ^T^iScSScfco fcft^ifcftfcfrr 

*fc»LTttIE«#tM«4:tfc'>, »ttttA©«*4: 
So DSF©*fi«**4A5jSfi:t)«tol. 5 5 m 

c*bi*©-e. 5 5 A/mWKittses 

*lSo tt-=>X, t£^2 0 (H2#JH) fcLXfflV^ttS 
U— *f *V *- F®»S«*4: D S F ®XRt0*ft|Sctt 

*4:©«»H«Ktt-*x, 

k ft s * tfftje £ n s 0 : , 

[0 0 6 7] ttT, #7T>f AgaiiS 6 4: LTD S FX 

it^o 08OD (A) *&m-?Z>£, *7 7>f AgSiBS 
6 4: LTD S F*fli^fc»'&*K:fct*SBI 1 0'>XtA0 

*e>k, »2©fiBa^«4t:tty , j tv/4: Lxm\^n 

1 2 2#ftai»£Rlte»ftT^*o 

1 2 2(±f7 r >T Afe3IK6c7j>m2«6B4:7 , 6Sfi^ 1 

2 4:©IWK:**ttK:»ttSixSo Ttiid^ 1 2 2 LX 
lix^kf->AK-^7 7^^*«» (EDFA) $rfflV> 

[0 0 6 8] mS<D (B) ^rtit^i:, *aS««8** 

XV^S^^r- (0<a) C*3^seaSRTtBliE(JI**3RSnx 

mmzyt&mmi 2c*»s«ft;«»cE>r-fiip 

Sltt^iEEKI^«LXV^So SNLtSShtl^O 

(iesiEE^iQSNRS^, wDLx^$nxv>scot^r>r 

6 jE«»*««H * S 3 4: *«* . A D »** 

7 7 >f A£3!g& 6 **#»ik««lK: s 3 4: =^^* U X 

[0 0 6 9] jttftfl/*; K'>7 h^-v-trv^^*L 

'"^«ii*r£E«anfc**ri2;3&*-= [ xv>< <dx\ r^f la 



13 

CO 0 7 03 *«»ft««-ett, u y Ky7hff-e 
©T% eapriEE«tt, «H?L2-CS*iX-5J:-5fc:, T 

[0 0 7 1 ] 08© (C) «r#«Bf-5i:, %%fl«8^ 
Tl**»£> (a<0) ^^Ct^fe^pJigKSl^^^nT 
**»licfi«*rfc»sga£pri6EJBL3A«SNLK: 

tt, T>rHpa[0«<kd s wDL*TiHisfcc5©Eiifz 

[0 0 7 2] H2XUfH3fr^StlS*Jfi»lBT?tt, Jg 

&©t\ jE?^»ik««al/ft«»ft«iK©v^■fi^c^3v^ 

Tfcg3£«rtBIEfllS:L 1 XtiL3T^$n-5 <t -5 C J: 0 

[007 3] 09© (A) CSSns^^fAW:, 08 
© (A) tr^^n^^^^Ah^itLT. SKOffigg 
«2j&*#X h LT^e>ttS*J*1g»l 24£ 

1 2 4 ti*^«S8 ^77^ ^fiSB6 0* 1S6A 

[0074] zo)m&, 09© (b) at/ (o 

#7r>f Afi3S8 6 (SPM) a** 
£<ft£ 0 i90 (B) at/ (C) ti-^ia^n08© 

(b) at/ (c) K»jsr*.fc5*rHsahTVNS 0 

[0 0 7 5] 0 9© (B) fc3KSn*.fc-5K, 
*LTl^»£> (0<a) K*5^Ttt, iE«»ftfitt"C 

fi> eaBiiSiLsttSNLCctoT^&n, 

[0 0 7 6] 09© (C) C»Sh*J:^l:, *^{§tS 

*LTV>34§£- (a<0) f~25V>-CJi, 

tt. e3iFriEEi»tL7ttSNL^«J:- 3 T#Ae>n. iE« 

J0 0 7 7]fEoT, ^90 (A) Ka?3n&S/;*yA 



fcfc^Tfc, 08© (A) KSSnSS'XxAKfcltS 
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[0078] 010© (A) C^SnS^^fAli, 0 
8© (A) CSSftS^^AfcSfifcLT. *7t>TA 
£S8 6 i: LTSMF#/i?l^iaTl^/£T^mt*> 

1u»Lfc<fc-5K, -t©*»|5[»fifi«fel. 3 

1. 5 5«m»Cft5(5t, H»»||[«^tt#W6 

'[0079] s^ox. #»««8*&uaan3#«^ 

Y^V h**-¥>jr&m LT\^Z>m& (0< 
a) K&^Ttt. fcM~*SmmML 9 l*m I 0 V> (B) 

ssns j:-5k##k:js< ft£ 0 

[0 0 8 0] 3taS««83&*6HiA5n-5*«^*« 
>7 h**-tf y^^LX^^m^- (a<0) 

E«IL 1 0(iL9 «fc*9fcft<ftSo 
^ [0 0 8 1] 01 0© (A) CiRSh-SS/^T 1 

* - tT > y - * a *A ©ffidi^T -5 Z h \z J: o 

t\ e»«riEBBB£L 1 oT^$n-5 e t-5tr^os<-r 

[0 0 8 2] 01 1© (A) HjRSixSS/^^Att, 0 
9© (A) K^SnS^X^AfcfcftfcLT, *77>fA 

[008 3] 1. 5 5//m§i:^t^SMF 

A (DCF) 126M128^iffl$iaT^§ o DC 
Fl 2 6tt%»fll8i:X«Hl 2 4*:©MK*¥» 
D C F 1 2 8 ftftiftttt 1 2 2 h*^f§« 
1 2 h©F^z^ifti3&i^£nTl^ 0 
[0 0 8 4] DCF126M1280#^IT^ 

<»ASfc«)tr. SMF©#»J: 9 
^ft^ifc (ps/nm/km) CD t O&fflV^ d fcA't? 
*3. #DCFttiE«»|Sc1H«t:*9/ -jxCJ:0»lk 

[0 0 8 5] DC F 1 2 6 at/ 1 2 8 j&MJl^ft** 

(i) . (ii) at/ (iii)T?^Sft*«fcdi;:ft&at> 
©£ft£ 0 

[0086] 01 1 © (B) 

St^TUT^S** (0<a) ^r^V^T^i, 3o©#tiffi 
«ttWDLJ:0^±^B |^ggi SilLTV^Sg)^C, fe aS»T«E _ 

50 [0 0 8 7] *3S»«8*»&m*sn-5*»**^- 
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*/y b LX^zm& (a<0) kss^ 

[0088] tot, H 1 1 © (A) t:^^n^yXf 
[0 0 8 9] h 1 2 t£0 1 ir^Sns»l-OSBS«K2 

jtasflras^awstiwftu-v^-f f (mi 

-LD) 2 1 2**LT^*£T4#8^*&n*o MI 
-LD2 12&, FECx>3-^22^e)©|EJIff 
MSK:aS-^<aEIIK:J:0fll&n*3tfll#*ai*-rs. * 

[0 0 9 0] £©*i65#IB"eti. #J«J:x- y HOtfM 

1 - LD 2 1 2^?>SJfF^fr : &^J^HI^^V^^i^S^t:■r^r 
^KJc^T. MI-LD21 2 £ fcH # * ft * © 

#^T££:. H 1 2 C^£ft5M I - LD 2 1 2 2>«f 
tfSSnt^So MI - LD2 1 2(i, m?L&Ga I n 
As©*aJHP#F (MQW) JV&«triSgMB#*tttt 

***** y -ft iti«$ni§o 

[0 0 9 1 ]MI-LD212li, CWjt^Mt^* 
(DFB) m(D\s-V?<{*- K (LD) 2 1 6 ft 

4XJ12 i 8«:*-rs«*»jRa!*asn«s (eaii» 

2 2 0fc*-#i:tltV^o SteJB2 1 4&tfftiKJf 

1 2 8te^E/ u * ^KfiissftTv^So 30 

[0 0 9 2] ft^2 2 2IJLD21 6MEA^2 

2 0H«a4M*8lt*5*}, 182 2 2tt«itl« 
»SnSb LD2 1 6fi/W 7^«SK«:gWSfc*!)iZ)« 
ffi224^tlt*5 0, E A^Hil2 2 OttWinWff© 
fc*OtS2 2 6S:tltl^ 0 

[0 09 3] MI-LD212«, * / »j y * tZjgj^ 
Sn^fttti 1 2 4Rt/»JR» 1 2 8£>fr LTV>£CD 
"C, fi^^2 1 4T^^L^CW^{i»^ c fc <RK@2 

j& ? "TtgK:&3o Sfc, MI-LD2 12li/hS4*»* 40 

[0094] EI 1 4 (iM I - L D 2 1 2 0f?1$tt(7)— « 
^tlTj^o EAS«2 1 2 0ttiM^ 

■7- (mW). . »«!*±LD 2 1 60/W7^1I (m 
A) **LtV^, 182 2 2^11, Ig2 2 6 

cDifit^^n^no v. -iv. ~2VRxf-3v\zm 

[0 0 9 5]HSShfc»ttA»e), A^fl/^ 
tfOVCn- U^;Ws6«-3 V CD /Ov J: 0 EA^ 50 
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■S2 1 2$:ig«;-r^r iitZctoT, iB*ifc3&«*& 1 2d 

[0 0 96] E115tiMl-LD21 2fw*5ttS«« 
(dB) hWJnmffi (V) i:coP5ffi^r^T^^7-Cfe 
£ 0 SICiKtSttdBSStiSOt, *&$ftt£MI-L 
D2 1 2©ffl»*/^"7-©«ffl»fttS*i6b-CV^SCk 

[0 0 9 7] EASI1§2 2 0 ttai'W 7 X"CBftS;K 
«fi2 2 6f3ttft©WJn«ffi*«#AP>n^o SI 
15Cli, LD2 160/W77tWnOOmAtJ) 
*fcS©1#tt36^SnT*50. EA$1§I2 2 0 (DfiilM 

[0098] 016tiMI-LD212 ©»f£4$tt 
tStfeSo W-g-2 28fiMI-LD2 1 2<Z>HJ;&3fc/< 
•7- (mW) ^W^mEE (V) ^ODH^^^f ^Ftt^7- 
y*SLtV^ 0 IKMiOffl^Sfc/W-cD^'JtfdB* 
SK-Cftl^ Wtt*--/2 2 8©flM***BI 1 5 £ 

^$ni»^- yta^ttfcafc^j&fcBKSftfcw 

*--72 2 8tt, WJp«EEOie»«[*<**<ft:*t«!£o 
[0 0 9 9] 3% SEBHi-f-MSar^-T 1 -f D#f9^§-2 

3 ox^ztizj:-?^ i o 0%-cfe^®^, Wtt*-;/ 

2 2 8 3&*±»©<fc^5WEM*&*LTl^SC: i:HjgBl 
X. %m^<»%Lmzl$ttZ>? n^#>f V h tt, SF-^-2 3 
2"C^$n^J:-5fz, A'f (H) £ 9 n- 

;v (D trift < 

[oioo] ^^l-x^d^io o %x$>z>t 

&K>m<Z>? .n*;fW v hs&VW l/^A> (H) fcn-P'* 
^ (L). i:fi!>Hc!>+^tw — BrTa;:fc*St5feU ra- 
x -f D# 1 0 0%£ 0 t/hSV^V^-5©l±. ^n*stf>f 

1 0 0%£ 0 fc;*;£l^l>d£>li, ^nx^-fv^VN 

[oioi] ftm^<v$imz*>ttz>?*xtf<i y h 

[0 10 2] ft^2 3 4 "C^S ft 

-9 trT^fctoe ft, ^236t^$n^«t9i:, SSI 
ffir^MSGDT^-x -f D£r^tf> 1 0 0°/oJ: 0 < L 

T*5< d^MS LV> 0 

[0 10 3] HI 7fiM I -LDd^tB*anS36ffli-f- 
CD^A'-y^^^^-^ cc<DM* 0)%llB'&&. (V) ©Itl 

* -e«<k s ^> w h a ? -c g? ^> e 



(10) 



20 
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[0 1 0 4] «arr*cfc-5irEAMI»2 2 0 

CO 1 0 5] HtfBl 2£#M-fSi:. h 1 

Ott, A/D3>A-^MD/A3>A-^^tfg 
^Aft£fl!£> I /Otf- h 2 3 8 ^ab^afr&nfc:/ 

fT9CPU240t, yn^7AMr-^7-^0 
fcfc©x-*j&*iE{^nT^£ROM2 4 2 tSftig 

**— «p»ciB«-rsfca6c!)RAM2 4 4 rfte>£ 

fflI»:gIt^r-^;U 2 4 6 Srflf *T^* 0 
[0 10 6] Sfc, SfflNLziy hl8li, "7 * hr-f f 
^8 2, SI^IhIj^ 8 4 v ~p y 8 6 $r^A/"Cj5 

0, ^-^z^u (H3#HB) f'&v^-ctfcm^n 

#- h 2 3 8(:i0iiJia5o 
[0 10 7] «£^>t\ ^©*as»BK:fev^Ttt, ffiWfl- 

. ^fcLT«WSftfcV\, MI-LD2 1 2trtta*n> 
^-^2 4 8#ftl®fftKi&tt^nTl^ 0 MI-LD 

2 1 2 0SSr-^li, fi|3> hn-7248i)^I 
/Otf- h 2 3 8^1TCPU24 OKJ&O&Sft 

s 0 umQ>Bmm\** cpu24o*^i/o,f-h2 

3 8 ^lt«3> hn-7248 K«*&2ns e 
[0 1 0 8] /WT**«EI5]K2 5 0f±, LD2 16T* 

D2i6i:ft^t^ 0 ^-<r^mai LD cE)B««tt, c 

PU240^5)I/O#-h 2 38^lTAW77l 

[0 10 9] E Afl^2 2 OcOfc&td/W T^mfiElnl 
K2 5 2#«±r*/W7XWBEV B I/O* 
-F 238^LTCPU24 0i:l0iiiix§ o 3ft 

M3ft*R»l«^ViioD «««MSK:16^S§6 

[0 1 10] EASi^2 2 0^f^-^ 7 y-^a 

g^flti, CPU240^5»I/O*-h 238S:*l 
T/W T *WfiEI3»'2 5 2 fcfM&Sfta. 
[0 111] BHW^ViiOD ^>W77lEV B fcM 
■3~&fc«><Z>Eftl§IB2 5 3KHU S«"TSIh1K2 5 4 ifi' 

«©§«ffi* s C PU2 4 Ojfcfc I /0#- h 2 3 8&?> 
LT#«££ftT;j39, «d«r^[ElK2 5 4 14, ^KjtnlgS 

2 5 3fr^m ;fr£jftj^^^y M ^ ©fiB^Bff M\z 

-&-f £ «fc o \z z ft £ ^JffllT -5 o 

[0 112] 7* ^-x>f PTaisiB2 5 6fi. ^»Ie1K2 50 
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70 



30 



40 



5 3*e>ffl»Sft*»:M«^VM0D©7^-T'-f 
t5o x^. ©gillt CPU240^e»I/O 
#- h 2 3 8$:^U7^-7^ ^850882 5 SfctKlft 
£ft£ 0 

[01131MI-LD21 2*»e.ffij!7Snfc36»-^© 
So ^-^^7^r^f^^260(;M$h^ 

7^ hf^^^2 e ott*a»«8^&mjt7sn** 

U camftfi-S-tt I /0#- h 2 3 8£^LTCPU 

[0 1 1 4] H 1 SO) (A) RlF (B) ^#11X01 

2C^3n**a««8«D»ff€:Kfl-r*o g!l80 
(A) {4, A©**-://^-*-* a Sr^sfc^^tfcR 

»^ft*KSA ^ *lrl^A>f 7^«EEVB-A S K5ES^^TV^S« 
*^LTV^ 0 H^SftfcWCtt, A>f7XlEV 

So 

10 1 1 5] HI 8© (A) RXf (B) ©#^"^3RSn 
6t:^$n^Stt*--/2 2 8tr» 

^"^Vmod 5 KT*rfc#S£L 

V\, HI 8 CO (A) "Ctt, ^^fi^-VMOD ©SiV 1 C 

[0 116] #^0«»fcfe»S*n;*#-f > 

S^-Vmod ©r^-r-fliDl (>1 00%) 

[0117] «mt^v M 0D (DmmRzfr j (Dm. 

ttttA-y^6ix5i:;W7^1St:»L 

HI 2©ROM24 2KISft£ftT£>9. CPU240 

C01183H18© (B) K^£ftS «fc-5C 
AM7^1EV B ^$n§i:, iS*ita«-5£fcHfcfc 
«V1) ti«3ESftS. Sfc, *«^0tt#fc*5t** 
^PS-^-Vmod ©ra-7-f^D2 ODD 

[0119] zr-ettfcr^S/Stt, cwyt<D/<t*?-& 

^^>^%^@T^4, A>TT^mgc p ffl A« * 
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[0 12 0] A^7*«E©SHi;:#?*«#©aj:&A 

#fc^£or>T\ :n^ROM2 4 2^teti$ j a-T^t, 
a-t rxm£[H]&2 5 2^p>Bioa*nsA-r 

©ffiKl*-3^TCPU2 4 0tfLD2 1 6 ©A*f 7*^ 

[oi2i3Bi2 ©mktmbtwu maitefi^©— » /o 

£^ttft-7* hf^f^^26 O^tt £>ntl^ft© 
LD 2 1 ecD/^-f T^««ECD7 -f - KAy ^«0»t 

U*<;Uj&*— 5E«3«:S <t C PU2 4 O^&A-f T 

m^IslK2 5 O^LD 2 1 6KlfftlS-rsa)-e**o 
[0 12 2] $T, hO^^-tfy^ 
*f»StV^^'Jy K5fc«)t:, EASM2 2 0Ci 

[0 12 3] tt'oT, d© <fc-5& b U- K*7©H«* 

** u t , * 7 t -f Aeas» 6 *r *s » * 

&<DE AXm%&2 2 0©A-f T ^mBE. aBB*-?-©^ 
— 7^ XtfStfMfct/KlLD 2-1 6 A* T ^m^f£C7)ftbtZ. 
EAti^2 2 0*^cD^SX{iM I-LD21 2 CD® 

[012 4] HI 2CD3taS««8l3*3Vvt:tt, Ml - L 56? 

Wffl*"ea.o/hai4:3(ta««©» 
ft^prtE-c&So #«xtmiB»©ffiBiw»& i 

[0 12 5] d©£?t;:, 0 1 2tr^£;taft^SE^Jigtr 
J:5i:, fflffllJL- y h 1 0 V>%ffe<Dmm^'$L^T, m2 

MJ:^, #a««8*e^»an6#«#©**-- 

[0 12 6] h 1 0©»fts©;/n^5 AfegE 

JELT, A-f TJXWEEI1IB2 5 2#. jE©*1 
^7^-^^4A^Il ©A-< 7X«Efcft©*2© 

* - ^7 - 9 ft 2 cd a -< r x mm t. *s 

<fc-5£ LTt <tV^ 
[0 1 2 7] #JA«, H 1 7'ir*5V>T. ^fc A2fct/B K J; 

o^n j en^$nft+ iru- i©ft-^7^-^ 

* « 6 ftX* «> tw . * 1 Rim 2 CO A 4 T X «£E £ L 
T^tl^n-O. 4VM-1. 7VA^f)tl5o 50 
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[0 12 8] :m C PU 2 40^ft-^7y 

-*©«a«fc*tjK-r£A*f x*mBE©§f£fi£SffiT 

*«3-i:Ji:«LT. C PU2 4 Otr^ttftSSt^rffi^t- 
fr-5d^^-Ctfto 

[0 1 2 9] tt±KWLfc**#irctt. + 
tote. *7r-f AeaS»6CD3ft+C#^3lEJt(B»**tf 

fcti 10©# + |»MIW&nT^TfcJ:V\, 
[0 13 0] 

ftTt ^ r -r Aa«©fc«>©*isfeafetf ttt^ftosiJSfrffi 

« 5 ft ft ttBXt/i/ * r A <J5»ttA* oltE £ ft ft V> -5 Jft 

ftflF^RotiH-rsKttwrwuas^s^^-^A^^- 
*#M«sn*©-c, ea/u- H«3E«Ki»r«»«tt 

[HB©ffi¥ttiK9n 

[HI] H 1 tt^W^ctft^^xACDSMS^ffift^-r 
■/n^^HTfefto 

[H2] H2&H 1 l:'SSh§»l ©*8JS««©3lilS» 

[H3] B3KH1 K7K£ftftf&2©S^SM©5IS£^ 
K&^T^n y ^H"C&fto 

[04] H4ttH2K:3RSnft^y>'Nyx>rai*asH 
©H"C£>So 

[H5] B5© (A) T^M (D) \ZM Z SEHSCdstt ft 
[H6] H6ttH2»:'SSn58la)iffS:St7D- 

^-^-h-e^fto 

fto 

[H8] H8c7) (A) (C) li»l:S/7 b7 r-f 

(DSF) S:U f ^ , JTV^^fflV^^^^(^)g3SpTigK« 

[09] H9© (A) 7!;M (C) liDSF, 

ftfctocoH-e^fte 

[H10] B10© (A) 7bm (C) {±^>y^;w^- K 
Vyirt (SMF) RV7<) T y Wc*§£©g?g 
pTiEE«S:«Wr«fc«)©H-e**. 

[HI 1] HI 1© (A) 7!>M (C) tiSMF, h 

^•Tft/cto©H-efefto 

[H 1 2] H 1 2«H 1 K:^£tift® 1 ©S^Sfi©ftfe 
<Dmffil&f&*m?7v y ^HTfefto 
~[HT~3 ]*H i 3 (iH l'^SS'ftftSIBS^Yfc'U- 
V^^*-K (MI-LD) ©«lJ5S^^TH-e$)fto 



(12) 
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[H 1 4] H 1 4(iM I -LD jjft/*v-£ 
[815] Bl 5&nMhftmmm<»M%*7K'fJf : 7y 
[816] Bl 6&M I -LD®lifr1#ttS:^tat* 
[H 1 7] H 1 7fcfcM I -LDCfcltS^^-^^y 

[ii8] ii8© (a) atf (b) \*m i 2^**1 



10 
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[flF^CDRW] 

2 ^icD^gg 

4 «2<Z>flRJ3ttB 

6, 8 0 *7r-fAeaS8S 

8, 7 8 itmmm 

10 HHai^ 

i 2 yt&mm 

14 ^e-^azy h 

16 v b 

1 8 fi^- v b 



[B2] 



is r 



10- 









cs— 




am 




2MB 



[H3] 

£ 2 ©«fJlSil<DS»^IS€^-r^P y £B 



141 
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